RU 2 211 313 

AN APPARATUS FOR UNDERBALANCE PERFORATION OF WELLS 
The apparatus comprises a jet perforator 1 that is connected to an implosive chamber 2 
subdivided into sealed sections 3, 4 by membranes 5, 6. The internal volume of one of the 
sections 3, 4 is selected, depending on the perforator type used and the number of openings 
punched in a single volley, and makes up at least 0.5 of the volume of the internal cavity of the 
perforator 1 thus used. The strength of the membranes 5, 6 is selected such that the gas pressure 
which may during explosion reach as high as 5 to 8 MPa is insufficient for their destruction, so 
that the membranes 5, 6 do not, therefore, rupture when the shaped charges explode. Along with 
this, the membranes must rupture at pressure that is 10% lower than the liquid column pressure 
in the well. Thus, when the liquid colunrn pressure in the well is equal to 10 MPa, the pressure 
at which the membranes 5, 6 will rupture must be as high as 9.0 MPa, this being true for the 
wells 1000 m deep. Where the wells are more than 1000 m deep, use is made of the membranes 
having higher strength. The membrane can be made of various materials, and its thickness will 
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(57) PectiepaT: 

M3o6peTeHMe OTHOoviTcn k ycrpoC^CTBaNf flnfl 
BCKpbiTMR M o6pa6oTKM CKsawMH 8 npoi^ecce nx 
SKcnnyaramiM. OSeoneHUBaer noebiiueHMe 
fleSMia CKBa>KMHbi 33 cner BosflePicTBHn na 
n/iacT eo/ibiuMM KonnMecTBOM MMnynbooB 
flaeneHMfi. CyinHOCTb M3o6peTeHMfl: ycTpoKcTBo 
cQflspwHT KyuynflTiiiBHbit^ nepct)opaTop m 
coe/tMHeHHyio c hhm nMnnoaMOHHyio Kauepy c 
MeuSpaHoC^. MeuSpsHa paspymaercfl 
fl^BneHiieM CKesKMHHoti KkiAKOcrti, KOTOpan 



aanojiHaei nepcjDOpaTop nocjie Bspbiea 
KywyjisiTMBHbix sapaflOB h oSpaaoBaHMfl 
nepct)opai^MOHHb)x OTsepcTMi^. HMnnosnoHHati 
Kawepa pasflsneHa repwerHMHo Ha flee v\m 
Gonee cqkh^Pi ueMSpaHauM c o6ecneHeHMeM mx 
nocfieflOBaTenbHoro paapyujeHiifl. PaapymeHMe 
HaHMHaercfl c 6ni4}KHe(4 h aaKaHHiiBaeTCfl 
AajibHeC^ OT nepi^oparopa MeM6paHoi^. 
CoaAaiOTCfl MMnynbCbi AenpecctiM, 
BOSflePicTByio^Me Ha npoflyKruBHbiH nnacT npw 
oflHOM sajine nepcJiopaTopa. 1 hji. 



o 



CO 



CO 



CM 



O 



-1- 



ro 
to 



CO 



CO 



O 



MaoSpeieHne OTHOcnTCfi k aKcnnyaraLfHM 

HeCflTflHblX CKBSDKMH, a MWeHHO K yCTpORCTBaM 

Ann BCKpbiTHfl n/iacTOB m oSpaBoTKH CKsaxMH c 
i4enbio noBbiLueHHfl ux npoMSBOflMTenbHOCTH. 

MaaecTHo ycrpoPlCTeo Ann nepdpopaum 
CKBajKMH Oho npeflCTas/iReT coGavi 

KyMyiinrHBHbiM nepcjjoparop. CoflppMwiT Kopnyc 

B BklAe TOnCTOCreHHOR TpySbl O OTBepOTMftMM. 

npoTMB DTBepc™i^ BHyipb Kopnyca 
ycTaHaBJiMBaiOT KyuynflTMaHbie aapnAU, 
saxynopMsan oTBepcTMfl anioMHHiieBbiuM 
luaHeaMM c pesMHOBbiMn npoicnaAKaMM. SapjiAbi 
nocpeACTBOM ASTOHnpyioL^ero mnypa 
coeAHKeHbi c flSTOHaTopoM. flpn noAa^e 
HMfiyjiboa sneKTpH'-iecKoro roKa no 
KapoTa>KHOMy KaSenjo AeroHarop BspbiBaercfl. 
Ot ASTOHaTopa BapbiBaeicn ASTOHnpyiot^viCi 

UJHyp, OT KOTOporO B CBOJO OHepeAb BSpblBaiOTCfl 

KyMyjiflTMBHbie sapivtbi. npM Bspuse 
KywynflTHBHoro aapfvp cfJopMMpyercn OTpya m3 
npoAyKTOB sspbiea, KOTopan npoSMBaer 
sKcnjiyarai^MOHHyFO KonoHHy \a nnacT Ha mySMHy 

HeCKOJIbKMX ASCflTKOB CaHTHMSTpOB. 

HsAOCTaiKOM ycTpoiUcTBa flB/inercH tot 
(paxv, MTO npM npo0MBaHMM OTsepcTMR a njiacTe 
OHn aanojiHfliOTCSi npoAyin-aMM eapuBa h 

>4aOTML\aMH rnUHMCTOrO paCTBOpa, KOTOpbIM 

aanojiHeHa CKBa>KHHa. HacTHL^bi npoAyj<TOB 
sapbiaa m rjiMHMCibie MacTmj,bi aaKynopMBaioT 
CTeHKM nepcfiopaL;noHHbix KaHanos, yxyAiuan 
ttJunbTpai^i/iio cjjjiionAa Hepea nopbi nnaoTa m 
CHHKan pjsGvn CKBaxHHbi. 

MsBecTHO ycTpoCfCTBO Ann AenpeccMOHHof) 
nepcfjopaL^kiM OKBaxcHH 121, KOTopoe 
0flHOBp9M9HH0 c nspctJopaqneR oHninaeT nopw 
nnacra. Oho coAep)KMT KyMy/inTWBHbiR 
nepcfjoparop m coeAHHeHHyio c hum 
HMnnoai/ioHHyio KaMepy. B KanecTBe 
MMnno3MOHHoCi KaMepbi HcnonbsyioT 
sanojiHeHHyio BOSAyxoM npn aTMOCCfiepHOM 
AaBJieHMM nycTorejiyio Tpy6y mjih KonoHHy Tpy6. 
npM 9TOIVI HMnno3MOHHan Kawepa moxbt SbiTb 
noflcoeAMHeHa k eepXHewy mv[ k HHWHewy 
KOHny cnycKaeMoro B CKsaxcMHy nepct)opaTopa, 
mw Moryr 6biTb noflOoeAiiHeHbi OAHOBpeMenHo 
ABe kiMnjio3s<ioHHbie Kauepbi, oAna ki3 Koropux 
oooTBeTCTBeHHo npAcoeflMHeHa K BepxHewy. a 
Apyran k m^HeMy KOHi^y napcfiopaTopa. 
YcTpoC^cTBO cnycKaioT b CKBaxHHy Ha 
KapoTaKHOM Ka6ene ao ycraHOBKM npoTHB 
npoAyKTHBHoro nnacra. floAaioT nMnynbc TOKa 
no KaSejiK), hto npneoAUT k eapbiey fleTOhtaropa 
M KyMy/iflTMBHbix sapfiflOB. KyMyjinTMBHOi^ 
crpyeR npoSnBaeTCfl oScaAHan KonoHna n 
npoAyKTMBHbiCi nnaoT Ha rnySMHy ao HecKonbKMX 

AeCflTKOB CaHTHMerpOB. ripM 3T0M «MAKOCTb M3 

cKBawMHbi sareKaeT Mepea OTBepcTMn 
nep(t)opaTopa sHyrpb Hero h sanonnnei oQiieu 
HMnnosMOHHoii^ Kauapy. FIotokom )kmakoctm m 
nop nnacTa BbPHOCflTcn *HacTMMbi npoflyifroB 
espbiaa, MacTkiMbi rnmu v\ Apyrkix 
KonbMaTaHTOB, aaKynopMeaioinnx nopbi nnacra. 
B pesynbiare ohmctkm nop nnacra noBbiLuaercn 
Ae6HT CKBajKMHbi. OAHaKO nocne Bspbiea 
KyMyjiflTMBHbix sapflAOB MMnnoaMOHHafl KaMepa 
nepBOHa<^anbHO aanonHnercn raaawH Bspbiaa, 
KOTOpbie B Aa^bHefiLueM npenarcTBytor 
aanonneHHio KaMepbi (%Ba}KiiHHOti )KkiAKocTbK>, 
CHMKcafi cKopocTb 3aTeKaHMfi impfsaom b 
Kauepy. 6 CB$t3ti co cHMM<eHHeM ciqsocTM noTOKa 
KkiAxocTM K6 cosAaercfl AOcrarowHoit 
AenpeccHM Ha nnacr, npoMCXOAMi Heno/iHan 
OMMCTKa nop nnacra vi iok pesyjibrar 
HOAOcraroHKOG yasnmems AeCHra CKBawHHbi. 
MsBecTHo ycrpof^cTso flnn AanpeccHOHHoH 
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nep4)opaqMM CKBa>KHH /3/, ^o^BOJlf^lOll^ee 
yMeHbijJHrb nonaAaHMs raaoB Bspbisa b 
HMnjiosMOHHyio Kawepy, Koropoe nprnweM aa 
nporoTMn, ycrpoi^cTso coAepKMT KyMy/^^^Tt1BHblt^ 
nepct)oparop, HMnnoanoHHyio KaMepy m 

^ OOSflHHfllOl^MR MX l<MnMHAPM4eCKMH KaHajl, 

nepeKpbiTbin paspymaeMoi^ MeM6paHoCt. 
Vcrpol^CTSo cnycKaiOT b cKBaKkiny Ha 
Kapora>KHOM KaBene ao ycraHOBKH 
nepcjjoparopa nporns npoAyKTMBHoro njiacia. 
rioAaioT MMnyjibc roKa no Ka5enio, hto npusoflHT 
K BapbiBy AeroHaropa v\ KyMynflTMSHbix aapnAos, 
BbiAennioLnnecn npH 3T0M raabi sapbiBa hb 
Moryr npoHUKwyrb b MMnnoawowHyio Karnepy, t.k. 
BXOA B nee nepsKpbir paapyiuaeMofi 
MeM6paHoi^, KyMy;iflTMBHoR crpyefi 
npo6nBaerofl oScaAHan KojiOHHa m 
npoAyKTMBHbiC^ nnacr. ^epes OTKpbiBiukiecfl 
OTBeporMfi B nspctjoparop sareKaer CKsaKMHHan 
MCMAKOCTb, Macri4MHO BbiTecHfifi rasu eapbiBa b 

CTBOn OKBaJKMHbl. flpM 3TOM npOMCXOAMT 

paspyiueHMe MeuepaHbi. CKBa)KiiHHa$i WMAKocrb 
c BonbiJJoK CKopocrbK) aano/iHaer nycryio 
HMnnoanoHHyra Kawepy, coaAasan noBbiLueHHyio 
AenpeccMio Ha njiacr, noA AeRcTBweM KoropoC^ 
M3 nepctJopauMOHHbix KawanoB noroKOM 

)KMAKOCTM MHTeHCHBHeC^ BblHOCqrCfl MaCTM^bl 

npoAyKTOB BapbiBa m KO/ibwaraHra. B 
peaynbraie noBbiLuaercfi fx^Qva cKaa^KUHbi. 
OAHaKO npM 9roM BoaiAei^crBkie Ha nnacr 
AenpeocMeC^ npomcxqAMT b suae qnHoro 
Munynbca fi^omHm. KorAa nocne aapuBa 
KyMyjinrMBHbix sapnaos M o6pa30BaHMSi 
nepc^opai^HOHHbix icaHanoB AaBJieHiifl b CTBOJie 
CKBa>KHHfa( npoTMB npoAyKTMBHoro nnacTa 
CHa^ana pe3Ko naAaer, a norow njiaBHo 
Bospacraer no wepe aanonHeHWH 

MMnnoaHOHHOVi KaMepbi CKBa>KMHH0fi )KMAKQCTbK5. 

HnaBHoe MaueHeHne Aenpeconn ne 
3S o69cneHMeaeT BbiHoca m nnacra HGo6xoflMMoro 
Konmecraa Macrn4 KonbMaraHra m 
oSpaaoBaHMfl AonojiHurenbHbix MUKporpeinMH, 

nOBbllliaiOlAMX ABSMT CKBaJKMHbl. 

SaAa^eJ^ MaoepereHMfl flsnfleTcn cosflaHHe 
6onee scjDCtjeKri/iBHaro ycrpoC^CTBa, 
o6ecneHMBaioi4ero BOSAePicTBMe na nnacr 
SonbUJMM KDnHMeoTBOM MMnynbcoB AaBneHMfl, b 
peayjibrare Hero yjiymijaercq BbiHoc Macrmi 
KonbMaraHra via nop nnacra. oSpaayrorca 
AonojiHHTenbHbie MUKporpemnHbi m b HTore 
noBbiLuaercfl Ae6Mr CKBa>KMHbi. 

riocraBneHHan aaAana pemaercn rew, ijto 
ycrpoPicrBo coAep>KMr KywynflrMBHwCii 
nepcjjoparop, coeAMHeHHyio c hum 
MMnno3HOHHyio KaMepy c MeM6paHCrf<, 
paapyuiaeMOM A^BreHMeu CKBawiiHHoM 
)KMAKOCTW, Koropan aanojiHfler neptjsoparop 
nocne aapuBa KyuynflTMBHbix sapnAOB m 
o6pa30BaHMfl nepttJopai^MOHHux orsepcTMPi, 
npimeM MMnnosMOHHan Kawepa pasAeneHa 
repwernMHo na flse mv\ 6onee ceKqMf^ 
MeM6paHaMM c oeecneMeHMeM nx 
nocneAOBarenbHoro paapyujeHMfl, 
Ha^MHaKimeroca c 6jiM>KH6Cf h 
3aKaH4MBaiomarocfl flanbhePi or nepcjjoparopa 
MewepaHoi^, Afifl coaAaHMfl MMnynbcoa 
AenpeccHH, BOSAeilCTByroLUMx na npoAyicrMBHbiR 
nnacr npH oahom sanne nepct)opaTopa. 
so ConocraBMrenbHbiil ananMS sbinBiui 
cneAyK>U4Me cyii^ecTBeHHbie ornMVMfi 
npeAHooKeHHoro ycrpoCicTea or npcrorona: 

-MMnnosMOHHan Kauapa pasAeneHa 
repMerwMHo na ase vawn 6onee cgklimm 
MeM6pai-iaMM, paapyiuaeMbiMM AaBneHMeM 
cKBaKMHHoti )KMAK0crn, KOTopaa aanonHfler 
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nepcjDopaiop nocjie eapbiea nyMy/iflTHSHbix 
aap^i/^oB VI o6pa30BaHH$i nepc|)opai^iioHHbK 

B CBfl3M c TSM. MTO HMnnosMOHHan Kawepa 
paaiAeneHa r^MeTMHHO Ha ab^ vim Qonee 
ceKLiviC^ MeudpaHaMM c o6ecne^eHiieM m 
rocnenoBarenbHoro paapyiueHMJi, 
Ha^MHaioii^erocfi c ejiki>KHe(4 m 
aaKaHMMBaraLnerocn flanbHeR ot nepcfjoparopa 
MeMBpaHOM, Ann coaAaHMa nMnyxibCOB 
flenpeccMH, B03fleRcTByK)U4nx Ha npoflyKTMBHbiK 
nnacT npM oflHOM sanne nepcfjoparopa, 
npoMOXOflUT nocneflOBare/ibHoe paspyujeHUe 
MewSpaH flaeneHneM CKBa>KiiHHoCi khakogtm. 
ripM paspyiueHMM Ka}KAOM m MeM6paH, b csnsM c 
reu, MTO ceKLiMn HunnoaMOHHoi^ Kauepbi 
aanoriHeHbi BosAyxoM npM aTMOccjsepHaM 
AaBJieHMM, npokicxoAMT peaxoa ysenmeme 
CKopocTki sano/iHeHkifi MunnoaHOHHotf Kauepbi 
cKBawMHHOM jKKflKocTbHD. B pesynbTaTB 
co3AaeTcn HMnynbc AenpeocMM Ha 
npoAyKTMBHbiC^ nfiacT. KojiHnecTBO mvinyjibcoB 
flenpeccMH, BOSAeRcTByiomee Ha npoflyKTHBHbiR 
nnacT npM oflHOM nanne nepc})opaTopa, 
cooTBeTCTByei KojiMHeoTsy cski^hK 
HMnnosHOHHoi^ Kawepbi, pasAeJieHHux 
paspyiLiaeMbiMM MeuGpaHaMH. 

HcxoAfl H3 BbiujenafloxeHHoro, mo>kho 
cne/iaTb BbiBOA. MTO npeAno>KeKHoe ycTpoC^cTBo 

OTBeMaei KpHTepMIO MSOCpeTSHMfl "HOBHSHa". 

ABTopau He lAssecTHbi TexHMvecKHe 
peiueHMfl, coAepjKai^Me np^aHaKH, cxoAHbie c 

OTJIMMMTenbHblMM npM3HaKaMM SaaBJIHeMOTO 

M3a6peTeHi/ifi, oooiBeiCTByioLnerQ. no Haitiewy 
MHeHMfo, KpviTepHio "ki3o6peTaTenbCKMi:4 

ypoBeHb". 

npsAnaraeuoe ycTpol^cTBO noKaaaHo Ha 

Meprewe. 

VCTpOflCTBO CQAepJKMT KyMyjIflTMBHblS 

nepcjJopaTop 1 , ooeAi^KeHHbiP) c kiMnno3MOHHoC^ 
Kauepoi^ 2, pasAeineHHoCi na repMSTMMHbie 
oeiqMM 3, 4 Meivi6paHaMM 5, 6. BHyrpeHHMi^ 
o&beu OAHOf^ cexi^iiiki 3, 4 Bbi6iipaeTCfl 8 
aaBMCkiuocTM ot Ti<ina ntWMOHfieMoro 
nepc^^oparopa, xo/ikiMecTsa npoSkiBaeubix aa 
OAHH aajin OTBepcTnC* m cocTaejineT He uenee 
0,5 o6-beMa BHyrpeHHeH nomocTM npiiMeHfleMoro 
nepctDoparopa 1. DpoMHOCTb weMSpaH 5, 6 
BbiSpana TaKoM, hto flasneHHe raaos BspbiBa, 
KoTOpoe MO>KeT flocTHraTb 5-8 Mna, 
HeAocTaroHHO Ana nx paapymeHMfi, nosToiviy 
npii BapbiBs Kyn/iynflTusHbix aapflAos MewSpanb! 
5,6 He pa3pyLuaK)Tc;i. BuecTS c 9TMU MeudpaHbi 
AoruKHbi paapyiuaTbCfl npM AaeneHMM, KOTopoe 
Ha 10% MSHbuie, Mew AaeneHne cTonSa 

KMAKDCTll B CKBa)KI<1He. TaK, npM AaBJieHMM 

CTon6a xm^ocm b CKeaxMne paBHOM 10 Mna, 
AaBJieHkie paapymsHMfi ueMSpaH 5,6 aohxho 
cooTaBJiflib 9,0 Mfla, MTO o6ecneMMBaeTCfl b 
CKBaranax myewHoiH 1000 M. flpM myGMHe 
CKBa>KMH 6ojiee 1000 M McnonbsyioT MeMSpaNbi 
BonbiiieiS npoHHOCTM. MsMBpaHa wroKer 6biTb 
BbinonHena m3 paajiHMHoro MaTepna/ia m 
ToniUMHa ee 6yfleT painmna b saBUCHMOCTM oi 
^pol^HocTn MaTepHana. TaK, TOJiinMHa 
BbinoHHeHHo^ M3 cfuiaBa fl16T wewSpaHbi 
AViauBTpoM 56 MM Ann nepctnpai^MH CKBawMH 
myStiHoti 1800 m, Aoi>KHa cocraB/iflTb 2 mm. 

Pa6oTaeT npeflnaraewoe ycTpoWcTBo 
cnaAyioiMMM o6pa30M. SapRXteHHoe ycTpoi^crso 

C yCTaHOBJieHHblMM 8 OeKUMJK 3,4 
paapyujasMbiMti MSMSpaHaMM 5,6 (cM.(})i<ir. 1} 
cnycKaioT Ha Ka6ejie b CKeajiaiHy p,o my6MHbi 
npoAyitTMSHoro nnacra. floAaioT MMnyjibc lOKa 
no KaSenio, or KOToporo BSpbiaaiOTOfl ASTOHarop 
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H KyMyjifiTMBHbie aapnAbi. flpn Bapbise aapsAOB 
cfjopMnpyeTCfl KyMy/ifiTMBHafl crpysi. KOTopan 
npo6nBaeT amoMHHMeabie luaRSbi b oiBepcTMHx 
nepcfiopaTcpa, oScaAHyio KonoHHy m nnacr. 
rasbf Bspbiea MacittMHO BbiSpacbiaaioTCfl c 

KyUyJIflTMBHOH CTpyei!^ B CTBOn CKBaiKktHbl M 

MacTHMHO aanonHBHJT aepxHioio MacTb 
HMnnoaidOHHOf^ Kauepbi 2 ap MSM^paHbi 5, 
KOTopan npi4 3tom ooxpaHflST cboio 
L^enoGTHOCTb, T.K. p,as,ns»we raaoB Bspbisa 
HeAOCTaTOMHO AH" ee paapyujemin. flanee 
qepes npoSMTbie b ansouMHi^eBbix mai^Sax 
OTBepcTMa BO BHyTpeHHioK) nonocTb 
neptfopaTopa 1 nponcxoflUT npmoK 
cKBaiKHHHOH >KHflKocTM, KOTopafl aanojiHFieT 
BepxHiolo MacTb HMnnoanoHHoCl Kawepbi 2 ao 
ueuSpaHbi 5, butqchhh rasbi aapbiBa b otscji 
cKBaKMHbi. npM 9T0M coaA^eTCfi IriMny/lbC 
AenpeccMM na npQflyicniBHbii^ nnacr. QAHaKo b 
cBnaM G Teu, mto raabi BapuBa npennTCTByioT 
sanonHeHkiEO CKeaxoiHHOt^ iioiAKOCTbio BepxHeCt 
MacTti kiunnoaviOHHOi^ KaMepu 2, aiuinnHTyAa m 
cKOpooTb HapaciaHMfi era CHMKatoTCfl. B 
npo4ecce aanojiHeHMJi eepxHeW MaciM 

MMnnOaMOHHOCi Xauepbl CKea>KMHHOpi >KMAKOCTblO 

AaB/teHMe Ha MeM6paHy 5 yBenHMMBaeTcn. B tot 
MOMSHT, Korfla flasneHiie na MeM5paHy 5 
AOCTHrneT AaBJieHMfi paapyiueHHs, MeMGpawa 5 
paapymaercji, \a CKBajKMHHan xo/iAKOCTb 
HaMHHaei aanonnnTb BHyTpeHHK)io nojiocTb 
oexi^Mki 3. ripM 3T0U CKDpocTb sanonHeHMfl 

CeXUMM 3 CKBa}KklHH0e4 KMAKOCTblO BBJIMKa, T. K. 

AO paapyiueHvifi MewSpaHbi 5 ona aanonneHa 
BosAyxoM npM aiMocct^epHOM AaBneHUM. B 
peaynbTOTB cfjopMHpyeTca MMnynbc AenpecscHM 
noBbiujeHHOt^ aunrkiTyAbi v\ c pesKkiM ct)poHTOM 
HapaCTaHMfl. flanee npn aanonneHHH ceKL4MM 3 
CKBa>Ki4HHoCi }KMAKocTbio AaBJieHMe Ha MeMSpaHy 
6 BoapacTaeT m, KorAa oho AocTurHeT AaeneHMH 
paapymeHUfl, MSMepana 6 paapymaeTCfl, 
npoHCXOflMT 3anojiHeHHe cski^mh 4 h aHanoraMHO 
npeAbiAyu^eit ceKi^kiM 3, ctiopMMpoBaMkie 
MMnynbca AsnpeccM^i noBbimeHHoCf aMnn^TyAbi 
M c peaKtiM ct]pOHTOM HapacraHMfl. TaKMM 
oSpaaoM, npi/i najiMMkiM AByx repMeTHMHbix 
oexi^Mi^, oTAeneHHbix AByufi paapyiuaeubfMM 
MeuepaHaMii, oOecneMMBaeTOfi cfiopMMpoBaHMe 
AonojiHMTe/ibHO AByx MMnyjibcoB AenpeccMM. 
ripM GonbLLieM KonnMBCTae cBmy\i)\ KOJiMMecTso 
AonojiHHTejibHO cfjopMnpyeMbix nivinynbcoB 
AsnpeccuM SyAeT cooTBeTCTBOsaTb KonnMecTBy 

CSKHMR. riOA BOSAeMCTBHeM MMnyjibcoB 

AenpeccuM ycKopjieTcq sbiHOC MacTMU 
KonbMaraHTa na nop nnacTa, oepaayicTCfi 
AonojiHHTenbHUe MHKporpeiUHHbi m b 
peayjibTare noBbinjaeTcn ab^i^t cKBa}iaiH. 
BneApeHHe npeAnaraeMoro ycTpoi^cTBa 

noaaOJIMT nOBUCMTb SCtX^eKTIIBHOCTb 

AsnpeccHOHHofi nepctiopaL^kin, t.k. noBbrujaer 
AeCMT cKsajKMH M HB TpeSyeT AoporocToniniix 
rexHO/iornfl AJin naroTOBneniifl yoTpoMcTBa n 
npoBeABHMfl paQoT. 
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onyS/i. 1997.01.27. 

OopMyna mo6peye»v\f\: 
ycTpoHcTBO Ann flsnpeocMOHHOti 
nepctjopai^H asBSOum, cofl0p)Kau^ee 
KywynjiTiiBHbiW nepcfroparop v\ coeAWHeHHyio c g 
HMM HMfifiosMOHHyio Kauepy C MBMSpaHOi^, 
paapyiuaeMoK flaeneHMeM cKBa>KMHHoW 
WMflKOCTM, KOTopafl sanonHfleT nepcJJopaTop 
nocjie BspbiBa KyMyjifiTiiBHbix sapHaos m 



oSpaaoBaHwfl nep{|)opaLHioHHbix OTsepcTHi^, 
oTJiMi^aiou^eecfi tsm, ^to siMnnosMOHHan KaMepa 
pasflejieHa repweTtwHO Ha abs mhh 6oJiee 
ceKL^Mt^ MewSpaHaMM, c o5ecne4eHM6M m 
nocneAOBarenbHoro paspyiueHMJi, 
Ha^MHaroi^erocfl c SjimKHeR h 
saKaHMMBaioinerocfl flanbHew ot nepctjopaiopa 
MewSpaHoR, Ann cosflaHMfi MMnynbcoB 
AsnpeocuM, B03flpRcTByiOLiJ|MX Ha nppAyimiBHbiR 
nnacrr npw oflHOM aajina nep(})opaTopa. 
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